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SUMMARY

the resultsof testsc& a l/3+m4alemcdel
ofa je~o-&lled airplaneand a com~ism of drag,maxinnmlift
ccefficient,and elevatoranglerequiredfor levelflightas measure
in thewind tunneland.in flight. ticludedin the reportare the
generalaercdynmic characteristicsof the modeland of two types
of dive-remvery flaps,one at severalpositi- along the chordon
the lower surface of the wing and the othercm tie luwersurfaceof
the fuselage.

The resultsshowgood agreementbetween the flightand wink
tunnelmeasurementsat all Mmh numbers. The resultsindicatethat
the airplaneis controllablein pitchby the elevators to a Mch
number& at hast o-85. The fuselage dive-recareryfla~sare
effectivefor produoinga dinibi.ngmomnt and increasingthe dmg
at Mach nunibersup to at least0.8. The wing dim+recwery flaps
are most effeotivefor producinga climbingmomentat 0.75M3ch
ntier. At 0.85-h nuniber,theireffactivenessis amoximately
50 percentof &e
recoveryflaps to
35percentof the

maximum.i’he Ogtimumpositionfor thewing dive-
p3duce a clinibingmamnt is at approximately
chord.

IMmoDucTIoN

Higl+swed wind-tunneltestshave been conductedof a l/3+cale
model of a jet-~opened pursuitairplane. The purposeof these
testswas to furnishlongitudinal+antroldata at M@ subsonic-h

. numbersfor correlationwith fligh%test results.

The airplane,as illustratedin figure1, is a slightlymodified
. versionof the originaldesign;the modificationsincludechangesin

Rl!KYIRICTED



2 NACARMNO. A7116

the duet inlets,enlargingthe centerfuselagesection,roundingthe
tips of the wlns and the tail surfaces,e~nding the leading-edge
fillets,dynamloallymass4mlancingthe elevator,and increasingthe
elevatorarea.

This investigationhas been oonducted
between0.3 and O.@ and a Reynoldsnumber
and 7,610,w. TheReynoldsnmiberremge,
is approximatelye,qulvalentto thatof the
40,000feet altitude.

overa Maoh numberrange
_ between4,180,000
as illustratedby figure

airplanefn flightat

The tistswere mnduoted in the-s l&foot high+peed wind
tunnel,MoffettField,Calif.

The

M.A.C.
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T
Ce

%

CL

%

SYMBOLS

symbolsused in thisreportare definedas follows:

free-streamvelooity,feet per second

free+taeammass density,slugsper oubicfoot

fre=txeam dynamio~eseure (*p*), poundsWr
foot

Machnuniber

criticalMch number (the
the flw over the model
sound)

Reynoldsnumber

wing area,squarefeet

free+ta?eam Maoh nuniber
firstreaohesthe 100al

nma aerodynamicchord,feet

elevata span,feet

elevatarmar+sq- chord

dragaoefficient
r)~

lift coefficient
t)
ift

~

pitohing+omnt coefficient

Sqlare

at which
speed&

if% ofhingeline,squarefeet

(’itohi~ mcumnt
qS M.A.C. )

2,
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.

elevatorhinm+mment coefficient

increasein

increasein

increase in

\ q be Ce2

drag coefficient

pitching+ment ccwffioient

elevatorhinge+xxumt coefficient

emgle of attackof the fuselage referenceline,degrees

angle of attackof the fuselagereferencelinefcu?zero
lift,de-es

uncorrectedmgle of attackof the fuselagereferenceline,
degrees

increasein angle.of attack,degrees

elevatcmaaglewith respectto the stabilizerchord,
degrees

dim-recovery flap anglewith respectto the surface(wing
or fuselage)at point of flap attao-nt, degrees

elevatortab anglewith respectto the elevatorchord,
dsgrees

stabilizeranglewith respectto the fuselagereference
line, de-es

increase in-bilizer

Indtcatidacceleration
per second

mgle,degrees

of gravity,32.2feet per semnd

local staticpressureon the model,poundsper sq=e
foot
/

fre=tieam staticpressure,poundsper sq=e foot

pressurecoefficient
r)
+

criticalpressurecoefficient(thepressurecoefficient
which cmesponds to the localve,locityof sound)
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MODELAm AmmAms

The fuselageof the modelwas constructedof wood and sheet
stielwith a steelsparand framwork. The wing had a mapleleading
edgeand an alumlnumtrailingedgeand containeda s&el box spsr
covereclwith mahogany. The horizontalaad verticalstabilizersand
the contiolsurfaoeswere machinedfromaluminumalloy.

Zhe modelwas mountedon four >percqnt-thickfrontstrutsand
A y-perceni+thhk rear strutas illustratedby figure3. The angle
of attackof the modelwas variedremotelyby verticalmotionof the
rear strut. = orderto minimizevariationsin tie taredrag,
transitionwas fixedon the supportstrutsat 15 percentof their
chord.

The chokingMwh numberof thewind tunnelwith tiemodel
mountedon the strutswas estimatedto be 0.87.

Forcesand momentsactingon the modelwere recordedby mchani-
oal balances. Elevatorhingemomentswere computedfrom)masurements
of the stmin of a steelcantileverwith an elec*ic stratigage.
Elevator~ee were remote4 variedand the elevatorpositianewere
measuredwith an autosynindicator.

Air was broughtintothe fuselagethroughinletsm each side
of the fusel.ageforwardof thewing-fuselage$uncture’and discharged
at the tail of the model. The rate of air flow into the ductswas
regulatedto sinmlatehigh-speedlevel-flightconditionsby varying
the area of openingsin gridswithinthe fuselage. Mess-~nts of
totaland stiticpressuresat the dwt entranceand exitwere used
to evaluatethe rate of air flow.

DiVe+eeomery flapswere testedon the luwersurfaceof the
w~ng and fuselageas illustratedin figurek. TheWiIU div-

recoveryflapshad a chordof 1.80 Inches (modeldlmnsim) and
exlxmiedalmg the spanfrom 21.00inchesto 33.00inchesfrom
the model center line.

Two fuselageflaps,eachhavinga chord of 8.75inchesand a
span of 5.44 inches(modeldlmensims),were locatedsymmetrically
with respectto the fuselagereferenceline. The flapsconformed
with the fuselagecontow when fullyretrd=d. AS the fmps were
lowered80°, the hingelinemovedfrom 5.45percentof thewing-
root chordahead of the leadingedge to 6.26percenttit of the
leadingedge.

The complelm model consistedof a wing and fuselagewith
filletsand ducts,pilotenclosure,and a horizontaland vertical
tailwith a dorsalfin. Accesscn?ieswere added,for dreg

A
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comparisonpurposes,ti make the model identicalwith the airplane
used in the flighttests. Theseaccessoriesincludedan airspeed
boom$a pitch,yaw,and temperatureboom,a droppablefuel-tank
mooring,a standardpitot,and a radioantenna.

The elevatorhad a constan~zadiusleadingedge about the
hingelinewith fI-atsurfacesextendingfrom the hingeline to the
trailingedge. The elevatorhinge linewas perpendicularto the
fuselagereferencelineand at 75percentof the chordof the
horizontaltail. The gap betweenthe elevatorand s-bilizerwas
unsealed.

The principaldimensionsof the modelwere as follc%?s:

wing

Span . . . . . . . . . . . . . . . . . . . . . . . . 13.00ft

Area . . . . . . . . . . . . . . . ...9.. . . 26.33sqf-t

M.A.C. . . . . . . . . . . . . . . . . . . . . . . . 2.24ft

Dihedral . . . . . . . . . . . . . . . . . . . . . ..* 3040t

Root section . . . . . . . . . . . . . . . HAC.A651<13, a=O.5

Tip section, . . . . . . . . . . . . . . . NACA 651-213,a=O.5

Root incidence . . . . . . ....~.....~co~o .*l”

Tip incidence. . . . . . . . . . . ..s. ..s.0 .c.-z
lo

!@er ratio
(
tip chord

)
0.380

root chord”””””” ““”**”***”

Horizontal1%11

Span . . . . . . . . . . . . . . . . ...9.9* .* 5.19ft

Area (total) . . . . . . . . . . . . ..*. .9*~ 4.84sq ft

Dihedral. . . . . . . . . . . . . . . . . . .9 ..=*. 0°

section. . . . . . . . ● *********** ● ** nAOA 65-010

ticidenoe. .. g.... .*. .9** *. **~* ● ,** 1+0

Taperratio (
tip chord

)
0.308

root chord””””:” ‘“”””s””””
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Tail length (25peroentof the M,A.C.to the elevator
hingeline) . . . . . . . . . . . . . . . . . . . . 5.49ft

Elmatormean-squexechwd aft of hingeline . . . 0.0577sq ft

Elmatirareaaftofhingeline . . . . . . . . . O.floeq ft

Vertioal‘Tail

span. . . . . . . . . . ● 990* *e*e9 **9 9* 2.14 ft

Area (total). . . . . ..o o.. . . . . . . . ..02c49sqft

Seotlon . . . . . . . . . . ● 0.0* .* OOS* HACA65-010

hoidence. . . . . . . . . . . . . . . ● ● ● ● . . ● . co c
00

Taper ratio
(tip ‘h- )

0.400
rootchcmd ● ● ● “ “ ● “ “ “ “ “*”” ●

Rudder~qyare ohcmdaft of hinge llne . . . . 0.106Sqft

Rudderareaaftof hinge line . . . . . . . . . . 0.583sqft

Dudm

Entranceaxea(bothduote). . . . . . . . . . . . 0.319Sqft

Exit area . , . . . . . . . . . . . . . . . ● ● . 0.217Sqft

REDUCTIOHOFDATA

The follmringcorrectionshave been appliedto the data to
compensatefor tunnel+rall.effectsaocordlngto the nwthodof
referenoe1:

4) = 0.0181cf

f%
%~)=4.497CL —
% M

.

A correctionfor flow lnclimationcalculatedfrom the shiftin
the angle of zero lift obtafiedfrom datawiti the modelerectand
invertadhas been appliedto the angle-of-attackan~ drag-coefficient
data as follows:
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& = 0.20

~ -0.0035CL

h order tooalibratathe wfnd tunnel,the dynamiopressureand
Moh number were evalu8ted by measurementsin the test sectionwith
the strutsIn place. !Zhewasurementswera made by the method
desoribedin reference2 throughthe use of longbocms incorporating
statiepressureorlficesand extendingwell forwar~of a ia’ansverse
airfoilwhich sup~ted them. LooalMach numberswere oomputedfrom
the statlo-pressurereadi~s. The windAunnel calibrationwas taken
as the averageof the 100alMaoh nuniberscorrectedfor constriction
due to the modelaomrding to the nwthodof reference2.

Correctionsfor tareforces=d momentsof the stxutshave been
appliedto the foroeand momnt data. These tareswere evaluatedby
aombiningthe se~t& effectsfrom testsmade with -d withoutthe
upperand linerfront stmutsand the rear strut. Becauseof stmngti
limitationsof the fr~t strutswhen in compressia, oompletetare
datawere not ob-ined at high Maoh numbers. Ex&’apolathnsof the
- titiwere mde when necessary. Consequently,the precisionof
the hfgl+speeddata is not knownwith certaintyfor the entirelift
~. Completitare datawere obtainedin the regim of zero llft
at all Mach n-rs.

Whlessotherwisenoted,all pitohing+wxnentdata
cmpute~ abouta point m the fuselagereferenoeline
at 25 percentof the mean aerodynamh chord.

DISCUSSIOltW ~TS

Aerodynamic~aoteristics

have been
abovea point

The lift,drag,and pltohing+nomnt relationshipsfor the model
- illustratedin figures5 to 12. The minimumdrag coefficientas
shownby figure5, which excludesthe tite~l duct c@& iS 0.0U5
at 0.30Maoh nuniber.At ‘lowlift coefficientsbetweenI&h numbers
of 0.30and 0.76,the drag ctiaoteristtcsremainessentially
unahanged. As the Maoh numberincreasesabove 0.76 thereis a
rapid rise in drag coefficientas shownin figure8. A caparison
of the drag coefficientfor the airplaneas mciasuredin flightand

L for the com@ete modelwith accessoriesas masud in thewind
tunnelIs presentedin figure9 for the fllghktest llft coeffioients.
The agreementof the fl~ght-a the wind-tunneldata is e=ellent at

. all -h nuribersof the test. The close agreementbetweenthe low-
speeddatamay be ~tly fortuitousconsideringthat the flighktest
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drag was computedfrom the thrust (thepredominateforceat luw s~ed)
takenfrom an enginecalibrationchart. The drag dataat high Mach
numbersare on a betterbasisfor comparisonbecausethe flight-test .

dragwas computidprincipallyfrom gravitationalcomponents,Jet
thrustbeing of secondary,Importance.The flightresultsare taken
from d&tapreviouslyIssuedin preliminaryform. RefInementsin
calibrationof the flight-testinstrumentshave been nmde sincethe
datawere first issued.

The effectof Machnumberan lift inefficient,as presen%d in
figure10, shcusam increasein llft coefftcientfor a givenangle
of attackwith increasingMach nudberuntil the I&ch numberof lift
divergenceis reached,I?olluuedby a rapiddecreasein l~t coeffi-
cient. Also shownis a curveof maximumlift coeffIcientfor-the ‘
model trimmedfor zeropitchingmcmentand for the airplaneas
measuredin f11.ght.(Seereference3.) Becauseof the largelift
loadsaotingon the modelat high Mach numbersat the maximumlift
caff icient (approximately14,000lb), the modelwas mcnurkdon two
vertioal5-percent-thickstrutshavinggreaterstrengththan the
four strutsused duringthe remainderd’ the test. The agree~nt
betweenthe flightand wln&tunnel data is good for Mach nunibers
above0.50where the effectof Re~olds numberIs small. At low
s~ed where male effectspredmchate, largermaximumlift coeffi-
cientsare expectidfm the full-scaleairplanethanfor the model.

The lift curvesfor the model inaease in slopewith increasing

Mauh numberat a kwer rate than the — increase~edhted by
&

Glauert~s theory,as shuwnin figure11. The Wh nuniberof lift
divergenceis approximately0.77,at zerollft coefficientand it
Is followedby a suddendecreasein lift+urve slope. The mgle of
attackfor zerollft for the modelremins unchangedat -1.7°until
the M%ch numberof lift divergenceis reached,abuvewhich it
rapidlyincreasesb a positive value.

TheseohangesIn the lift characteristicsat high Mach numbers
produceohangesin the staticlongitudinal-stabilityand +xmtirol
dmracteristics. Figure12 presentsthe pitohbg+mment chez’acter-
iaticsfor the modelwith and withoutthe tailfor severallift
meff icients. When no changein elevatoranglewas assumed,a
divingtendency wouldbe reachedat approximately0.77Kch number,
and this tindenoywouldbeccmmmore severeas the Mach numberis
increased.Associatedwith this divingtendencyis an increase in
stiticlmgitudinal qtibllity.At 0.85I&oh numberand 0.1 lift
coeff’icientthe staticlongitudinalstabilityis appro~tely
50 percentgreaterthan the luw+peed value. A region of static
instabilityoccurringat lift meff Icientsgreaterthan 0.60

.

.
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betweenMach numbersof 0.70and 0.775may causecontroldifficulties
whichwouldle disconcertingto a pilotwhen maneuveringat high
speeds. With the tailremoved,thereis a gradualdecreasein the
staticlongitudinalinstabilityuntila Mach mmiberof 0.825is
reached. At 0.85Mach nunibera reversalin the staticlongitudinal
instabilityoccursbetweenliftcoefficientsof A.2 and 0.1. In
general,the aerodynamiccharaotiristicsof the modelat him speeds
presentlongitudinal.on&ol~oblems similarto thosediscussedin
reference4.

.

Longitudinal Control

The effectivenessof the elevators-(%) to producechanges

in trimat low
decreasesonly

effectiveness

\b4Je ~

speedis 0.0133as shownIn figure13 and thisvalue
slightlyat the higherkh numbers. The elevator

_(~) is not appreciablyaffec%dby deflecting
\Q~e / ,

thewing or fuselagedive-recoveryflaps. The stabilizereffective-

()
ness - ~ which is approximately0.027at 0:30Mach nwiber,as

Ut
shawnby figure14, is stillincreasingat 0.85Mach nuniber.Figure
15 presentsthe elevatorhing~omnt coefficients.NO large
changesin d~/tie occurwith increasingMach number. The rate

of changeof hinge+uomnt coefficientwith ticreasinglift coeffi-
cientor amgle of attackis smallin absolutemagnitudeand changes
frti a negativeto a positivevalueat Mach num’’ersabove 0.75.
F@ure 16 showsthatWch numberhas onlya slighteffectin
decreasingthe elevatortab effectiveness- (W~/d5t) .

Calculatedstickforcesrequiredduringthe pull+ps are
shownin figure17 for threealtitudes. The stick-forcecalcula-
tionswere made on the assumptionthatno tabs,springs,m boost
ere connectedin the controllinkageand that the controlsystimis
mass-balanced.The effectof the tiil dampingmomentdue to curvi-
linearflightis considered.Unlessotherwisenoted,a wing loading
of 50 poundsper squarefoot is assumedfw all calculations,and
the centerof gravityis assuredto be on the fuselagereference
line abcwe the 25-percentpointof the mean aerodynamicchord. The
airplaneis assmd to be tiimmedat 450 miles per hour at 20,000
feet altitude. Figure18 indicatesthat the airplanewill be stable
with the stickfree at sea levelfor Mach numbersbelow 0.71and at
40,000feet fm I&ch numbersbelow 0.68. The airplaneappearsto
have stick-fixed stibilityat sea levelfor Mach numbersbelow 0.53
and at li.o,000 feet for Mach numbersbelow O.?2. The rapid increase
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in stickforceat 0.8 Mach numberis yrimrily causedby the
increasein staticlongitudinalstabilityand the decreasein the
pitchingmcmantas shownby the curvesof figure6. A comparison
of the elevatoranglerequiredfor levelflightis made in figure19
betweenflight-&st measurements(preliminaryfllght-testdatawith
subsequentrefinemnts in analysis)and wind-tunnelcalculaticms.
The flight+testmeasurementssml thewin&tunnel calculationsare
mde for a wing loadingof 47 poundsper squarefootwith the center
of gravityat 28 percentof the mean aerodynamicchord at an
altitudeof approximately20,000feet. The variationwith Mach
numberis similarfor the two cases. A smalleru~levator angle
is indicatedby thewind-tunneldataat all ~ch numbers. A break
in the flight+testcurveat 0.74Machnumberalso is indicated.in
thewind-tunnelcurveat approximatelythe _ Mach number. This
irregularityis causedby a smallincreasein staticlongitudinal
sta%ilityat thisMach number,as shownby the pitching+aomnt
curvesof figure6. The agreementbetweenthe flightand wind-
tunueldata is reasonableinasmuchas the elevatoranglesrequired
are sensitiveto irregularitiesin the manufactureand alinement
of eitherthe modelor airplane.

The effectof changesIn cente~f-gravity locationcm the stick
farcesrequiredduringpull-upsat 20,000feet is shownin fIgure20
and the effectof thesechangeson the stick<orcegradientis shuwn
in figure21. Changingthe centerof gravityfrom 25 to 30 percent
of the mean aerodynamicchordreducesthe stick-forcegradientfrom
9 to k poundsper g at 0.75Mach numberand 20,000feet altitude.
An increaseIn stick-forcegradientoccursat 0.75Machnumberfor
all center-of-gravitypositionspresented. The center-of+g’avity
positionat which the staticlongitudinalstabilityis p?edictedto

be neutral
aom

- — = O, the neutralpointwith the stickfixed,
*L

is also presentedin figure21. Wcreasing the ~ch numberchanges
the neutralpointwith tie stickfixedfrom approximately
31percentof the mean aerodynamicchordat -h numbersbelow0.65
to 36 percentof themean aerodynamicchord at a Mach nuniberof 0.85.

From the longitudinal-controldatapresented,it appeaxsthat
the airplaneshouldhave no clifficultywith longitudinalcontrol
when recoveringfrom a high-speeddiveup to at least0.85Wch
number,the limltof the test.

Wing PressureDistribution

Measurementsof pressuredistributionas presentedin
figure22, were obtainedat a wing station26.00inchesfrom the

, centerline of the modelalongthewing span. The effectof changing

.

.

.
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the attitudeof the“modelfor severalWch nunibersis shownin
figure22, while the effectof changingthe Mch num”erfor two lift
coefficientsis shownin figure23. For a constantlift coefficient,
thereis onlya slightshiftin the locationOf the peak pressureon
the upper surfacewith increasingMach number,but the peak pressure
moves aft on the luwersurface. Separationof the flow becomesmore
severeon both surfacesas the Mach nuniberincreasesabove 0.8.

Figure24 showsthe variationof mximum pressurecoefficientfor
both the upperand lowerwing surfacesfor threelift coefficients.
At zero lift,the critical~ch number ~r is approximately0.70,
which is approx~tely 0.06 less than the Mach numberof dr~
divergenceas indicatedby forc~test data.

Div&RecoveryFlaps

The wing dive-recoveryflapsare effectivefor producinga
climbingmcmnt, as indicatedby figure25. Theireffectiveness
is nmximumat a Wch numberof approximately0.I’5and raPitiY
decreasesat Mach numbersabove0.80. The data indicatethat the
effectivenessmay becomenegligibleat a h%h numberslightly
greaterthan0.85.Figure26shuwsIihatwith the tailremovedthe
incrermntof pitchingmomentbecomesnegativeat approxixmtely0.74
?4mh numberwith a 45° flap deflection.With the airplanein flight
at high Mh numbers~thisnegativepitching+mmentincre~nt is
balancedby a largedoun.leadon the tail. Figure27 presentsdata
showingthe effectof flap locationalong the chordon the
effectivenessof dive-recoveryflapsfor producinga climbing
moment. It appearsthat for thisairplanethe optimumlocationfor
producinga climbingmomnt is at approximately35 ~rcent of the
chord. However,this positionalso produceslargedivingmmnts
at high Mach nuniberswith the tail removed,as shownin figure28.

The drag incremmt from deflectingthewing di~ecovery flaps
is pre6entedin figure29. At the higherI@ch numbers,this increment
increasesat a fasterratewith increasingMach numberthanat lower
speedsbecauseof the increasedseparationon the upper surfaceof
the wing, as indicatedby figure30.

The effectof wing dive-recoveryflaps on the wing pressure
distributionis shownin figure30. At low Mach nunibersthere is
littlechangein the upye~urface pressuredistribution,but the
flapsalter the lawer-surfacepressuredistributionto producethe
clitii.ngmomnt shownin figure26. At a Mach numberof approxi-
mately0.75a ccxnbinationof rearwardshockmovementand increasing
separationm the upper surfaceproducesa divingmomentwhich
overbalancesthe clinibingmomentresultingfrom the lcwer-eurface
pressuredistribution.
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The fuselagedive-recoveryflapsproduceclimbing_nts tf
largeflap deflectionsare used,as shown in figure31.Withflap
deflectionsof 40° or less Mere is rehtively littleeffect. Their
effectivenessis maintainedat a Mach numberof 0.80with no indica-
tion of decreasingeffeottveness.Figure32 showsthat,witi the
tailremoved,the flapsmaintaintheireffectivenessfor producing
cllmbingmcmmts to a lhch numberof 0.80. The flapsare also a
puwerfuldevicefor increasingthe drag,as shownby f@re 33.An

~ 80°flap deflectionatzero lift produces100 percentor more
increasein -g coefficientat all Mach numbers.

Figure34showslift coefficientsfor trim,stickfree,when
the wing or fuselagedive-recoveryflapsare deflected,and the lift
coefficientrequiredfor levelflightat severalaltitudes.With a
30° deflectionof thewing dive-recaveryflapsand the trlmt.abs
set at 0°, an indicatedaccelerationof hg would be obtainedat 0.80
Mach numberand 10,000feet altitude. Far the sameI&chmmber and
altitude, an 80° deflectionof the fuselagedive-recoveryflaps
would producean indicatedaccelerationuf 5g.

CONCLUSIONS

The testresultsindicatethe following:

1. The dragandmaxlmum lift coefficientfor the l/3-scale
modelas measuredat high speedin theAmes l&foot htgh+peed
wind tunnelare In goodagreex@ntwith flight-testdatafor the .
airplane.

2. Althougha divingtendencywill be reachedatapxoximately
0.77Wch number,the airplaneis controllablein pitchby the

.

elevatorsto a ~ch numberof at least0.85.

3* Theairplanewill have a stablevariationof stickforce
with speedbelowa Machnumberof 0.71 at sea level and belcm 0.68
hhch numberat 40,000feet altitudewhen trimmedat 450 milesper
hour and 20,000feet altitude. The variationof elevatorangle
for trimwith speedIndioatesstabilitybelowa mch rider of 0.53
at sea leveland beluwa Mach number of 0.72 at ~,000 feet.

4. The fuselagedive-recoveryflapsare effectivefor recovery
from divesto a I&oh numberof at least0.8. The speedof a dive
will be noticeablyreducedby the largeincrementof dragfrom the
flaps.

5* The wing dlv~ecovery flapsare most effectivefor dive
recoveryat a ~ch nuniberof 0.75,but the effactivenessdecreases
at higherMach numbers. The optimunlocationof theseflapsfor
producingclimbingmomnts Is at 35percentof the chcmd.

4

.
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6. Itappearsfrom an extrapolationof the data that thewing
dim-recoveryflapsmy lose theireffectivenessat a Mach numiberat
which the elevatorsare stfllLeffectivefor controllingthe airplane.

AIMS Aermautloal Laboratmy,
NationalAdvisoryCommitteefor Aeronautics,

MoffettField,CaMf.

●
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NACA RM No. A7116 Fig. 4 a,
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Fig. 27 NACA RM No. A7116
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Fig. 29 NACA RM No. A7116
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Fig. 33 NACA RM No. A7116
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Fig. 31 NACA RM No. A7116
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Fig . 33 NACA W No. A7116
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